The present study was carried out to examine the effect of vitamin premix reduction or withdrawal in finisher diet (29 to 42 days of age) on the performance and meat quality of chicks fed a wheat/barley based diet and reared on floor pens. A total of 504 male broiler chicks (Ross ® 308) were allocated to seven treatment groups, with four replicates per treatment and 18 birds per replicate. All data were analyzed according to a completely randomized design. Results showed that the reduction or withdrawal of the vitamin premix from diets in different weeks of finisher period did not affect chicken performance (p>0.05). There were no significant differences in TBARS values of thigh samples of birds slaughtered at 35 days of age. However, the TBARS value of the treatment without vitamin premix was significantly higher than in the other treatments (p < 0.05) when birds were slaughtered at 42 days of age. Finally, the results of this study demonstrated that it is not possible withdrawal all premix vitamin of the diet. However, it may be possible to reduce vitamin supplements in finisher broiler diets without any negative effects on performance or meat quality during freezing.
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IntRODUCtIOn
The removal of vitamin supplements from broiler finisher diets has received considerable attention during the past few years. Vitamins are organic compounds present in most feedstuffs in minute amounts. However, vitamins are essential for normal metabolism. Also, they can cause specific deficiency diseases if absent from the diet and cannot be synthesized by the host animal to meet vitamin requirements (Coelho & McNaughton, 1995) . Several reports have demonstrated that vitamin premix removal from broiler finisher diets based on corn did not significantly affect broiler performance or humoral immune response (Skinner et al., 1992; Christmas et al., 1995; Maiorka et al., 2002; Khajali et al., 2006) . Further studies on the withdrawal or reduction of vitamin supplements in finisher diets are required because:
1. It is not clear that the level of vitamin E in broilers meat is sufficient to stabilize quality after slaughter and long storage times in the freezer. Lipid oxidation is the main cause of meat quality deterioration, because products of autoxidation of unsaturated fatty acids affect the wholesomeness and nutritional value of the final product (Pearson et al., 1993) . Lipid oxidation is an important determinant of shelf life of meats and meat products. Lipids in poultry show higher degree of unsaturation than red meats due to a relatively high content of phospholipids (Igene & Pearson, 1979) . The degree of unsaturation of the phospholipids of the subcellular membrane is an important factor in determining the oxidative stability of meats, with the oxidative potential (Machlin, 1984) . Vitamin E is part of the body's intracellular defense against the adverse effects of reactive oxygen species and free radicals that initiate oxidation of unsaturated phospholipids (Chow, 1979) . 2. There is a lack of reports on the removal vitamin premix from broiler finisher diets based on wheat and barley. The volatility of global corn prices may the use of wheat and barley instead of corn in broiler diets. Also, there are differences between vitamin content in wheat, barley and corn. Therefore this study was carried out to evaluate the effects of the reduction or withdrawal of vitamin supplements from diets based on wheat and barley during the finisher period on performance and meat quality of broilers.
MAtERIAL AnD MEtHODS

General Proe
Birds and housing
Chick average initial body weight was 42 g. Room temperature was kept at 34°C during the first three days of the trial and then gradually reduced as bird aged until 22°C at 21 days of age. Continuous light was supplied during the first three days, after which the lighting regimen was 23 hours/day. Chicks were raised up to 29 days of age and were fed commercial starter and grower diets that met their nutritinal requirements (Aviagen, 2007) . Male broiler chicks (Ross 308) were distributed into pens according to completely randomized design with seven treatments with four replicates of 18 birds per replicate. Birds were reared in floor pens.
Dietary treatments
Treatments are described in Table 1 : T1 -feed with no vitamin premix (VP), from 29 to 42 days of age; T2 -33% VP, from 29 to 42 days of age; T3 -33% VP from 29 to 35 days of age and no VP from 36 to 42 days of age; T4 -66% VP, from 29 to 42 days of age; T5 -66% VP from 29 to 35 days of age and no VP from 36 to 42 days of age; T6 -100% VP, from 29 to 42 days of age; T7 -100% VP from 29 to 35 days of age and no VP from 36 to 42 days of age.
The ingredient and nutritional composition of the experimental diets are shown in Table 2 . Mash feed and water were offered ad libitum. Prior to formulation, all main dietary ingredients were analyzed for AMEn, amino acid (AA) profile (according to prediction formula pulbished in NRC, 1994), crude protein (CP), crude fiber (CF), and ether extract (EE) contents, as described by AOAC (2000).
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Productive performance traits
At 29 days of age, body weights were similar in all pens (1135±14 g). Mortality from 29 to 42 days was determined for each pen. Feed intake and body weight were determined at 29, 35 and 42 days of age. Feed conversion ratio was based these data and calculated per period and for the complete experimental period. Feed intake was adjusted for mortality. Birds that died during the experiment were weighed, and their body weight was included in calculations of feed conversion ratio. Feed waste was recorded per replicate for each period.
Thiobarbituric acid (TBARS) value
Thighs from two birds slaughtered per replicate were stored in individual oxygen-permeable plastic bags at -20°C (frozen storage) until chemical analysis performed after 180 days. Thighs were thawed and ground, and their oxidative stability was measured in TBARS values. The TBARS value (expressed as malonaldehyde equivalents) was colorimetrically determined by the method of Porkony & Dieffenbacher (1989), as described by Kirk & Sawyer (1991) . A portion (200 mg) of sample was weighed into a 25mL volumetric flask. An aliquot (1 mL) of 1-Butanol was added to dissolve the sample. The mixture was made to volume and mixed. A portion (5 mL) of the mixture was pipetted into a dry stopper test tube and 5 mL of TBA reagent (prepared by dissolving 200 mg of 2-TBA in 100 mL 1-butanol, filtered, stored at 4ºC for not more than seven days) were added. The test tubes were closed, vortexed and placed in water bath at 95ºC for 120 min and then cooled. Absorbance (As) was measured at 530 nm against water blank. A reagent blank was run and absorbance (Ab) was recorded. TBA Value (mg of malonaldehyde/kg of tissue) was obtained by the formula:
A is the absorbance of the test solution B is the absorbance of the reagent blank M is the mass in mg, of the test portion 50 is a factor valid if the volume of the volumetric flask is 25ml and cell width 10mm (Mihara & Uchiyama, 1978) .
Statistical Analysis
Data were submitted to analysis of variance (ANOVA) as a completely randomized design using the GLM procedures of SAS software package (SAS, 2002) . Means were compared by Duncan's Multiple Rang Test at a significance level of p<0.05.
RESULtS
Mortality for all groups was within the expected range and was not significantly different among treatments. Average daily feed intake (ADFI), body
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weight gain (BWG), and feed conversion ratio (FCR) results are shown in Table 3 . VP reduction or withdrawal at different ages did not significantly affect ADFI, BWG or FCR (p > 0.05).
The TBARS values of thigh samples after six months of storage in a in freezer are presented in Table 4 . TBARS values of the thigh samples of birds slaughtered at 35 days of age were not significantly different (p > 0.05). However, TBARS values of T1 chicks were significantly higher than relative to the other treatments (p < 0.05), when birds were slaughtered at 42 days of age. 
DISCUSSIOn
Performance Although vitamins do not supply energy, they act as cofactors in several metabolic reactions, thus increasing the efficiency of synthesis pathways in the animal. Because broilers have high vitamin requirements during rearing, it would be expected that reducing dietary vitamin levels during the finisher period would increase feed conversion.
The findings of the present study were consistent with those reported by Skinner et al. (1992) and Khajali et al. (2006) , who showed that vitamin and mineral premix withdrawal from broiler finisher diets did not affect their performance. Skinner et al. (1992) suggested that the lack of a withdrawal effect could be related to the availability of vitamins and minerals in the body for further growth, as the amount of these supplements usually exceeds two or three times the recommended broiler requirements.
On the other hand, omitting vitamins from the finisher diet for the same period decreased weight gain in three different broiler strains (Deyhim & Teeter, 1993; Patel et al., 1997) . Deyhim & Teeter (1993) also demonstrated that broilers reared in battery cages, under cycling ambient temperature (24 to 35°C, creating heat stress), and fed diets without vitamin and mineral supplement presented reduced weight gain, increased mortality and compromised feed conversion when compared with birds fed normally supplemented diets. These differences may be due to the type of rearing system (floor or cages) or differences in diet composition. 
Lipid Oxidation in Thigh Meat
Vitamin E functions as a quenching agent of freeradical molecules presenting single, highly reactive electrons. Highly reactive oxygen species, such as superoxide anion radical (O 2 ), hydroxyl radical (HO), hydrogen peroxide (H 2 O 2 ), and singlet oxygen (O 2 ), are continuously produced in the course of normal aerobic cellular metabolism. Also, phagocytic granulocytes undergo respiratory burst to produce oxygen radicals to destroy intracellular pathogens. However, these oxidative products can, in turn, damage healthy cells if they are not eliminated. Antioxidants serve to stabilize these highly reactive free radicals, thereby maintaining the structural and functional integrity of cells (Chew, 1995; McDowell, 2000) . Therefore, antioxidants are very important to animal health. Vitamin E oxidation prevents the oxidation of lipids and consequent formation of free radicals and peroxides within cells, protecting the cell membrane from damage (Drouchner, 1976) . If lipid hydroperoxides are allowed to form in the absence of adequate tocopherols, direct cellular tissue damage can result, in which peroxidation of lipids destroys structural integrity of the cell and causes metabolic disorders. Vitamin E reacts or functions as a chain-breaking antioxidant, thereby neutralizing free radicals and preventing oxidation of lipids within membranes. Free radicals may not only damage their cell of origin, but migrate and damage adjacent cells in which more free radicals are produced in a chain reaction leading to tissue destruction (Nockels et al., 1996) . Bartov & Frigg (1992) showed that oxidative stability was best in tissues from broilers that received vitamin E continuously during the trial and presumably had higher alpha-tocopherol contents in the meat. However, it seems that withdrawal of vitamin premix did not have significantly effects on broiler performance, but it can damage tissues by decreasing the vitamin E requirements for stable quality meat during freezing.
COnCLUSIOnS
The results of the present study demonstrated that it is not possible to apply full vitamin premix withdrawal in finisher broiler diets; its levels may be reduced with no negative effects on performance or meat quality during freezing.
